In two previous papers (see 4; 5) O. T. O'Meara and I investigated the problem of generating the integral orthogonal group of a quadratic form by symmetries in the case where the underlying ring of integers was the integers of a dyadic local field of characteristic not 2. In this paper, the investigation is concerned with a local field of characteristic 2. As in (5), only the unimodular case is treated. As in (4) and (5), groups S (L), X^(L), and O(L) are introduced for a unimodular lattice L and the relationship between S(L) and O(L) studied. As in the previously cited papers, generation by symmetries means that S(L) = O(L). The following result is obtained.
1. Preliminaries. F will always denote a local field of characteristic 2. Thus F is complete with respect to a non-archimedean valuation with finite residue class field^ (necessarily of characteristic 2). Let o denote the valuation ring of F, u the units of o, and p the maximal ideal of o. We shall let ir denote a fixed prime element of o (thus p = xo). If y G F, \y\ = Ixl" for some integer v. Set v = ord y. If a, 13 G 0, then a ~ ft will mean ord a = ord ft (mod 2). The mapping $: F -» .Fgiven by P(a) = a 2 + a is a homomorphism of additive groups with kernel {0, 1}. Hence (1F\ %>(JF)) = 2 and we let 0 and p denote representatives of ^~ mod ^ (J^~) in -W.
Let V be a finite-dimensional vector space over F with quadratic map Q: V --> F and associated bilinear form B. We assume familiarity with the theory of quadratic spaces over fields of characteristic 2 as developed in (1 ; 2; 3). In particular, we assume familiarity with the concepts of isometry, orthogonality, non-degeneracy, defect, isotropy, etc. A vector x is called singular if Q(x) = 0. Recall that V a is obtained from V by scaling: its quadratic map Q a = aQ. Then B a = aB. Let 0(F) denote the orthogonal group of V. Use V = [/ _L W for an orthogonal splitting. Use F = F' to denote an isometry of F onto a quadratic space V. We call vectors x, y a hyperbolic pair if Q(x) = (?(3>) = 0 and 23 (x, 3/) = 1. We shall consider lattices J, K, L, . . . with respect to o in F. Here we need the concepts developed in (6) and (7) . In particular, we assume familiarity with the concepts of isometry, orthogonality, defect, non-degeneracy, modularity, etc., for lattices. The subspace of F that is spanned by L will be wTitten FL and we say that L is on (6) and use the notation A(L).
Proof. See (7, Lemma 1.1).
Unimodular lattices.
A unimodular lattice is an o-modular lattice. Necessarily, it is non-defective and, consequently, L unimodular implies dim L is even.
We let A (a, j3) denote the binary lattice ox + oy, where Q{x) = a, Q(y) = /3, and B(x, y) = 1. Write L ~ A (a, /3) in x, y to describe this situation. More generally, we write L ^ A (a h Pi) JL . . . J_ A (a n , j3 n ) in {*i, ?i} U . . . U {x ny y n \.
We let iï denote the generic lattice A (0, 0) and we call any such H a hyperbolic plane.
The following result is due to Sah (7). 3. Various subgroups of the orthogonal group. Let L be a lattice on a non-defective quadratic space F. We define several groups.
If / splits L, L = J±K, we identify 0(L, J) and O(iT). Note that O(L) = 0(L«) and 0(L, J) = 0(L«, J«) for all non-zero a in F.
A symmetry r y \ V -> V, y not singular, is defined by the equation
Thus T V G 0(F). And O(V) is generated by these isometries. (See (2 or 3), noting that our field is not the finite field of two elements.) We let S(L) denote the subgroup of O(L) that is generated by all symmetries r y in O(L).
If L has scale o we define another group X^(L), as in (4) As an initial step we have the following. 
Let L be a non-defective lattice and suppose that
dim L S 2. Then O(L) = S(L).
Generalities.
In this section we assume that L is a non-defective lattice of scale 0 and dimension greater than 2.
Suppose that i, j, and k are maximal singular vectors of L with B(i, k) = B(jy
Proof. See (4, §6.1). Proof. See (4, §6.3).
Le

IfL = ^JL M, where H is a hyperbolic plane, then O(L) = X h (L)0(L,H).
Proof. See (4, §6.4).
4.4a. COROLLARY. If, in the notation of
Proof. Immediate by § §3.1 and 4.4.
5. The 4-dimensional case, part 1. In this section we assume that L is a 4-dimensional unimodular lattice which is split by a hyperbolic plane.
Hence we need only consider a splitting L = H _L M with H a hyperbolic plane and prove that any EJ G 0(L), with i a singular vector in H and w
hence, for the remainder of the paper, we may assume that Q(w) G p. By (6, Lemma 1.20), we may write
where a G <2(^D is a norm generator of gM and ac = A(M). Note that o = $M C n¥ = ao implies that \a\ ^ 1.
Suppose that Q(M)
Pi it = 0. 77ze?z ord a is odd and \c\ < 1.
Proof. That ord a is odd is trivial since \a\ ^ 1. If \c\ ^ 1, then
But then ord A(M) is odd by §1.1. Hence ord c is even. But then Q(\y) G it for some X G o.
Suppose that Q{M) C\
Proof. By §5.1, either ord a is even or \c\ ^ 1.
(1) ord a even and \a\ > 1. Then there exists X G P such that <2(Xx) G u. Also, CO + \x) G u. Thus £ x / and E^x G S(L). Hence E w l = £ Xx *E£ +XjC is in S(L).
(2) a G U or ord a odd and \c\ ^ 1. Write w = ax + Py for some a, 0 G o. By (6, Lemma 1.5) it is easy to see that Q(w) G p implies Q(a#) and Q(0y) G o.
Suppose that either Q(M) C\ u = 0 or M is a hyperbolic plane. Assume that^~ T^ F 2 , the field of two elements. Then O(L) = S(L).
Proof. If M is not a hyperbolic plane, §5.1 implies that ord a is odd and |c| < 1. If M is a hyperbolic plane we may take a = 1 and £ = 0. Write w = ax + #y for some a, 0 G 0. Then (?(w) G 0 implies Q(ax) G 0. Hence
E az l and E^y l £ O(L) and EJ = E^E^K
As in the proof of the previous proposition, we show that E ax l £ S(L). Thus we must show that E$ y l 6 S(L).
Thus we have shown that
Now the hypothesis implies that there exists a unit e such that e + 1 is also a unit. Then E y i = E( €+ i )2/ E e / and by repeated application of (2) we obtain E y i = pE 2y * for some p G S(L). But E 2 / = Eo* is the identity map. Thus E y l = p 6 S(L). (2) (3 e p. Then JV = £ ( Vi) A* and /3 + 1 ( E u. By case (1), £,/ G S(L). We assert that 7 = 1 (mod p). Suppose the contrary. Then 7 + 1 G u, whence |(7 + 1) 2 6| = |6| > |7ô| and \b 2 b~lu\. Hence the absolute value of the righthand side of (3) (1). Therefore we may assume that |6| > 1. Then there exists X G p such that |\ 2 6| = 1. Then
Le/ L be a ^-dimensional unimodular lattice which is split by a hyperbolic plane H. Then O(L) = X h (L). If
. And the coefficient of w in r\ z+w az is a unit. We may proceed as in case (1).
(ii) Suppose ord 6 is odd. Then there exists X G p such that |X 2 a| = 1 since ord a + ord 6 is odd. Then Q(\x + w) G u, whence T\ X+W G S(L). The coefficient of w in rxz+tfO-z is a unit. Again we proceed as in case (1). and, since |0a -2 | < 1, we again obtain (4) and we obtain (4) 2 . This exhausts all cases and our proof is complete.
0(L, 02) C S(L)0(L, ox + ow).
Proof. Let X G 0(L, 02). If we can show that
0(L, ox + oz) C S(L)0(L, oz + ow).
Proof. Let a G 0(L, ox + oz). If we can establish that T OW+W G O(L) our proof would be complete since T aw+W cr is easily seen to be in 0(L, oz + ow). We can now prove the following.
O(L) =S(L).
Proof. Immediate by § §6.2, 6.3, and 6.4.
The group X^(L)
. In this section we assume that L is an arbitrary unimodular lattice. The case dim L = 2 was discussed in §3.1, thus we may assume that dim L ^ 4.
Suppose that L = J A. M and consider an EJ G O(L) w/^& i G / and 7£; G -M. Suppose that either (1) CO) G u or (2) w G Trikf and Ç(Af) H u ^ 0.
Then EJ eS(L).
Proof. and by an analysis similar to the preceding case, we may suppose both Q(w\) and Q(w 2 ) G p. We note that this implies that w 2 is not maximal; cf. 9. The exceptional dimensions, part 2. We continue in this section with our assumptions that L is unimodular of dimension 4 or 6 andJ^~ = F 2 . The only cases which remain to be discussed are listed below:
Furthermore, for the binary lattice A (a, c), we have Q (A(a, c) ) C\ it = 0. By §5.1, we must have ord a odd and c G p. Lattices of types I, II, and III will be referred to as exceptional lattices. 
